B. Claims 

The following is a complete listing of the claims, and replaces all earlier 
versions and listings. 

1 . (Currently Amended) A polyhydroxyalkanoate comprising one or 
more units represented by the-chemical formula (1) in a molecule^: 
R 




wherein R represents -A r S0 2 R], Ri represents OH, a halogen atom, 
ONa, OK, or OR la , R u and A] each independently represent a group having a 
substituted or unsubstituted aliphatic hydrocarbon structure, a substituted or 
unsubstituted aromatic ring structure, or a substituted or unsubstituted heterocyclic 
structure, Z la represents a linear alkylene chain having 1 to 4 carbon atoms, the linear 
alkylene chain has at least one linear or branched alkyl group, or at least one alkyl 
group containing a residue having any one of a phenyl structure, a thienyl structure, and 
a cyclohexyl structure at a terminal thefeeS rthereof, Z lb represents a hydrogen atom, or 
a linear or branched alkyl group, aryl group, or aralkyl group* which may be substituted 
by an aryl group, m represents an integer selected from 0 to 8, and if more than one unit 
of the chemical formula (1) is present, each of whon multiple units exist, R, R b R la , A u 
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Z la , Z lb , and m eaeh-is_independently have th e abov e m e anin g selected for each unit. 

2. (Withdrawn-Currently Amended) A-Thepoly hydroxy alkanoate 

according to claim 1, comprising one or more units each represented by th^-chemical 

formula (2), (3), (4A), or (4B) in a molecule as the one or more units each represented 

by the chemical formula (1): 

SO^ 

N-H 
=0 
(CH 2 )m 

-fnrh Zla " 0 ^ 

O 

Zib (2), 
wherein R 2 represents OH, a halogen atom, ONa, OK, or 0R 2a , R2a 
represents a linear or branched alkyl group having 1 to 8 carbon atoms, or a substituted 
or unsubstituted phenyl group, A 2 represents a linear or branched alkylene group 
having 1 to 8 carbon atoms, Z la represents a linear alkylene chain having 1 to 4 carbon 
atoms, the linear alkylene chain has at least one linear or branched alkyl group, or at 
least one alkyl group containing a residue having any one of a phenyl structure, a 
thienyl structure, and a cyclohexyl structure at a terminal thereof, Z lb represents a 
hydrogen atom. atom or a linear or branched alkyl group, aryl group, or aralkyl group,, 
which may be substituted by an aryl group, m represents an integer selected from 0 to 8, 



-3- 



and if more than one unit of the chemical formula (2) is present, each of when multiple 
units exist, A 2 , R 2 , Z Ia , Z lb , and m eaeh-isindependently have th e abov e 
moanin g selected for each unit T ; 




(CH 2 )m 



wherein R 3a , R 3b , R 3c , R 3d , and R 3e each independently represent S0 2 R 3f 
(R^ 4 roprosonts OH, a halog e n atom, ONa, OK, or OR^ -fe roprosonts a lin e ar or 
branched alkyl group having 1 to 8 carbon atoms, or a substituted or unsubstituted 
ph e nyl group)) , a hydrogen atom, a halogen atom, an alkyl group having 1 to 20 carbon 
atoms, an alkoxy group having 1 to 20 carbon atoms, an OH group, an NH 2 group, an 
N0 2 group, COOR 3g -(R ^ repr e s e nts an H atom, an Na atom, or a K atom) , an 
acetamide group, an OPh group, an NHPh group, a CF 3 group, a C 2 F 5 group, or a C 3 F 7 
group (Ph represents a phenyl group) , and at least one of these groups represents 
S0 2 R 3f , Z 3a represents a linear alkylene chain having 1 to 4 carbon atoms, the linear 
alkylene chain has at least one linear or branched alkyl group, or at least one alkyl 
group containing a residue having any one of a phenyl structure, a thienyl structure, and 
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a cyclohexyl structure at a terminal thereof, Z 3b represents a hydrogen atoffl ratom or a 
linear or branched alkyl group, aryl group, or aralkyl group A which may be substituted 
by an aryl group, m represents an integer selected from 0 to 8, and if more than one unit 
of the chemical formula (3) is present, each of when multipl e units e xist, R^ fl , R 3b , R 3c , 
R 3d , R 3e , R 3f , R 3fl , R 3g , Z la , Z lb , and m eaeh-isjndependently have th e above 
m e anin g selected for each unit, 



where: 



Rr r is OH, a halogen atom, ONa, OK, or OR^n ; 



Rxn is a linear or branched alkyl group having 1 to 8 carbon atoms, or a 



substituted or unsubstituted phenyl group; 



R v is H, Na, or K; and 



Ph is a phenyl group; 




R, 



R 



'4c 



4b 



N-H 




(CH 2 )m 




(4A), 



wherein R, a , R4 b , R^, R^, R^, R^, and R4 g each independently represent 
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S0 2 R4 0 -(R4e represents OH, a halogen atom, ONa, OK, or OR^-ffi^ represents q 
linear or branched alkyl group having 1 to 8 carbon atoms, or a substitut e d or 
unsubstitut e d ph e nyl group)) , a hydrogen atom, a halogen atom, an alkyl group having 
1 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, an OH group, an 
NH 2 group, an N0 2 group, COOR^R^ repr e s e nts an H atom, an Na atom, or a K 
atom), an acetamide group, an OPh group, an NHPh group, a CF 3 group, a C 2 F 5 group, 
or a C 3 F 7 group (Ph r e presents a phenyl group) , and at least one of these groups 
represents S0 2 R4 0 , Z u represents a linear alkylene chain having 1 to 4 carbon atoms, 
the linear alkylene chain has at least one linear or branched alkyl group, or at least one 
alkyl group containing a residue having any one of a phenyl structure, a thienyl 
structure, and a cyclohexyl structure at a terminal thereof, Z lb represents a hydrogen 
atom, atom or a linear or branched alkyl group, aryl group, or aralkyl group 2 which may 
be substituted by an aryl group, m represents an integer selected from 0 to 8, and if 
more than one unit of the chemical formula (4 A) is present, each of when multiple units 
existrR^, R^, R40 Rw, ^ Rif, ^g, R40, FUi, fUp, Z Ia , and Z lb , and m eaeh-is 
independently have th e above m e anin g selected for each unit, 
where: 

R ^ is OH, a halogen atom, ONa, OK, or OR^ ; 

R ^ is a linear or branched alkyl group having 1 to 8 carbon atoms, or a 
substituted or unsubstituted phenyl group; 
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BUg is H. Na. or K; and 
Ph is a phenyl group; and 





R4k R41 




j 






R41TI 








R 4 n N-H 






r 






(CH 2 )m 





-(^-L-Zu-O-f 
O 1 

Zib (4B) A 
wherein R^, R*, R4j, IW, R41, Rim, and R4 n each independently represent 
S0 2 R4o-(R4e represents OH, a halogen atom, ONa, OK, or OR^ -CR^ roprosontD a 
linear or branched alkyl group having 1 to 8 carbon atoms, or a substitut e d or 
unsubstitutod phenyl group)) , a hydrogen atom, a halogen atom, an alkyl group having 
1 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, an OH group, an 
NH 2 group, an N0 2 group, COOR4p-(R4p represents an H atom, an Na atom, or a K 
atom) , an acetamide group, an OPh group, an NHPh group, a CF 3 group, a C 2 F 5 group, 
or a C3F7 group (Ph repres e nts a phenyl group) , and at least one of these groups 
represents SO 2 R4 0 , m represents an integer selected from 0 to S— JL Xz represents a 
linear alkylene chain having 1 to 4 carbon atoms, the linear alkylene chain has at least 
one linear or branched alkyl group, or at least one alkyl group containing a residue 
having any one of a phenyl structure, a thienyl structure, and a cyclohexyl structure at a 
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terminal thereof, Z, b represents a hydrogen atomu atom or a linear or branched alkyl 
group, aryl group, or aralkyl group A which may be substituted by an aryl group, and if 
more than one unit of the chemical formula (4B) is present, each o f whon multiple units 
exist, Rjh, Rjj, R4j, R^, R4i> R4m> R4n 5 R4o 5 R^oij ^4p> Z| a , Z lb , and m each is 
independently have th e abov e m e aning selected for each unit A 
where: 

is OH, a halogen atom, ONa, OK, or OR^ ; 
Rat± is a linear or branched alkvl group having 1 to 8 carbon atoms, or a 
substituted or unsubstituted phenyl group; 

is H, Na, or K; and 
Ph is a phenyl group . 



3. (Withdrawn) A polyhydroxyalkanoate comprising one or more 
units represented by the chemical formula (5): 

COOR 5 
(CH 2 )m 

o 

z 5b (5) 

wherein R 5 represents hydrogen, a group for forming a salt, or R 5a , R 5a 
represents a linear or branched alkyl or aralkyl group having 1 to 12 carbon atoms, or a 
group having a saccharide, m represents an integer selected from 0 to 8, Z 5a represents a 
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linear alkylene chain having 1 to 4 carbon atoms, the linear alkylene chain has at least 
one linear or branched alkyl group, or at least one alkyl group containing a residue 
having any one of a phenyl structure, a thienyl structure, and a cyclohexyl structure at a 
terminal thereof, Z 5b represents a hydrogen atom, or a linear or branched alkyl group, 
aryl group, or aralkyl group which may be substituted by an aryl group, and when 
multiple units exist, R 5 , R 5a , Z 5a , Z 5b , and m each independently have the above 
meaning for each unit. 

4. (Currently Amended) A -The p olyhydroxyalkanoate according to 
claim 1, wherein the linear alkylene chain structure represented by Z la in the chemical 
formula (1) is selected from the following group consisting of (A) to (D): 

(A) when the linear alkylene chain has 1 carbon atom, in the linear 
alkylene chain structure represented by the chemical formula (6), one of Z 6c and Z 6d 
represents a linear or branched alkyl group, or an alkyl group containing a residue 
having any one of a phenyl structure, a thienyl structure, and a cyclohexyl structure at a 
terminal th e r e of. thereof: 

Z6c 

z " (6); 

(B) when the linear alkylene chain has 2 carbon atoms, in the linear 



-9- 



alkylene chain structure represented by the chemical formula (7), one of Z 7c , Z 7d , Z 7e , 
and R 7f represents a linear or branched alkyl group, or an alkyl group containing a 
residue having any one of a phenyl structure, a thienyl structure, and a cyclohexyl 
structure at a terminal th e r e of. thereof: 

Z7c Z7e 

Z7d Z7f ( 7)i 

(C) when the linear alkylene chain has 3 carbon atoms, in the linear 
alkylene chain structure represented by the chemical formula (8), one of Z 8c , Z 8d , Z 8e , 
Z 8f , Z 8g , and Z 8h represents a linear or branched alkyl group, or an alkyl group 
containing a residue having any one of a phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thoreof. thereof: 

Zqc Z8e Z&g 

4++ 

Z 8 dZ 8 f Z 8 h (8) ; and 

(D) when the linear alkylene chain has 4 carbon atoms, in the linear 
alkylene chain structure represented by the chemical formula (9), one of Z 9c , Z 9d , Z 9e , 
Z 9f , Z 9g , Z 9h , Z 9i , and Z 9j represents a linear or branched alkyl group, or an alkyl group 
containing a residue having any one of a phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thefee £thereof: 
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Z 9c Z 9e Z 9g Z 9i 

( | | | | ) 

Z9d Z9f Z9hZ9j (9) 

5. (Withdrawn) A polyhydroxyalkanoate according to claim 3, 
wherein the linear alkylene chain structure represented by Z 5a in the chemical formula 
(5) is selected from the following (A) to (D): 

(A) when the linear alkylene chain has 1 carbon atom, in the linear 
alkylene chain structure represented by the chemical formula (10), one of Z 10c and Z m 
represents a linear or branched alkyl group, or an alkyl group containing a residue 
having any one of a phenyl structure, a thienyl structure, and a cyclohexyl structure at a 
terminal thereof, 

ZlOc 

Ziod (10) 

(B) when the linear alkylene chain has 2 carbon atoms, in the linear 
alkylene chain structure represented by the chemical formula (11), one of Z Uc , Z Ud , 
Z 1Ie , and Z, lf represents a linear or branched alkyl group, or an alkyl group containing a 
residue having any one of a phenyl structure, a thienyl structure, and a cyclohexyl 
structure at a terminal thereof, 
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Zllc Zl1e 




Znd Znt 



(11) 



(C) when the linear alkylene chain has 3 carbon atoms, in the linear 



alkylene chain structure represented by the chemical formula (12), one of Z 12c , Z 12d , 
Z 12e , Zuf, Z 12g , and Zi 2h represents a linear or branched alkyl group, or an alkyl group 
containing a residue having any one of a phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, 



chain structure represented by the chemical formula (13), one of Zi 3c , Znd, Zi 3e , Znu Zng, 
Znh, Zni, and Zi 3j represents a linear or branched alkyl group, or an alkyl group containing 
a residue having any one of a phenyl structure, a thienyl structure, and a cyclohexyl 
structure at a terminal thereof. 

Zl3c Zl3eZl3g Zl3i 




Zl2c Zl2eZl2g 



Zl2d Zl2f Zl2h 



(12) 



(D) when the linear alkylene chain has 4 carbon atoms, in the linear alkylene 




Zl3d Zl3f Zl3hZl3j 



(13) 



6. 



(Currently Amended) A -The p olvhvdroxyalkanoate according to 
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claim 4 or 5, wherein when a substituent selected from Z 6c , Z 6d , Z 7c , Z 7d , Z 7e , Z 7f , Z 8c , 

Zg d , Zg e , Zgf, Zgg, Zgh, Z9 C , Z 9d , Z9 e , Z 9 f, Z 9g , Z9h, Z9i, Z9j, Zioc, ZiQdj Zn e , Zn d , Z ne , Znf, 

Z]2 CJ Zi2d, Z 12e , Zi2f, Z 12g , Z)2h 3 Zi 3c , Z 13d , Z 13e , Z 13f , Z 13g , Z 13h , Z 13i , and Z 13j described in 
the chemical formulae (6), (7), (8), (9), (10), (1 1), (12), and (13) represents a linear or 
branched alkyl group, or an alkyl group containing a residue having any one of a 
phenyl structure, a thienyl structure, and a cyclohexyl structure at a terminal thereof, 
the substituent is selected from substituonts represented by the group consisting of 
chemical formulae (14), (15), (16), and (17): 
— (CH 2 )k— CH 3 

wherein ki 4 represents an integer selected from 0 to 8, and when multiple 
units oxist if more than one unit of the chemical formula (14) is present, ku isr -k^s-eaeh 
independently have the above moanin g selected for each tam frunit; 

,CH 3 



— (CH 2 )k 15 



<*' (.5), 



wherein ki 5 represents an integer selected from 0 to 7, and if more than one 
unit of the chemical formula (15) is present, k^ is w hen multiple units e xist, k+ ys-eaek 
independently have the above moanin g selected for each un &unit; 
-(CH 2 ) kl -R 16 (]6)i 

wherein k] 6 represents an integer selected from 1 to 8, Ri6 represents a 
substituent containing a residue having any one of a phenyl structure and a thienyl 
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structure, and if more than one unit of the chemical formula (16) is present k i * is w heft 
multipl e units exist, lc^ and each independently have the above moanin g selected for 
each am kunit; and 



H atom, a CN group, an NO2 group, a halogen atom, a CH 3 group, a C 2 H 5 group, a C3H7 
group, a CF 3 group, a C 2 F 5 group, and a C 3 F 7 group, k !7 represents an integer selected from 
0 to 8, and if more than one unit of the chemical formula 07) is present, each of kr? and 
Rn is when multiple units exist, and R+/ each independently have the abov e 
moanin g selected for each unit. 



claim 6, wherein R !6 in the chemical formula (16), which is a residue having any one of a 
phenyl structure and a thienyl structure, is selected from the group consisting of residues 
represented by the-chemical formulae (18), (19), (20), (21), (22), (23), (24), (25), (26), (27), 
and m±(2S): 

the chemical formula (18) belew-representing a group of an unsubstituted or 
substituted phenyl groups, group: 




(17), 



wherein R 17 represents a substituent to a cyclohexyl group selected from an 



7. 



(Currently Amended) A -The p olyhydroxyalkanoate according to 
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(18), 

wherein R 18 represents a substituent to an aromatic ring selected from an 
H atom, a halogen atom, a CN group, an N0 2 group, a CH 3 group, a C 2 H 5 group, a 
C 3 H 7 group, a CH=CH 2 group, a CF 1 group, a C 2 ¥ 1 group, a C 2 F 2 group, and COORi Ra 
where is H, Na, or KQ W > r e pr e s e nts an H atom, an Na atom, or a K atom), a CF ^ 
group, a C3 F 5 group, and a group , and when multiple units exist if more than one 
unit of the chemical formula (18) is present Rig t -R^tS may bo different is 
independently selected for each ttm fcunit; 

the chemical formula (19) belew-representing a group of an unsubstituted 
or substituted phenoxy gFOttp frgroup: 




wherein R19 represents a substituent to an aromatic ring selected from an H 
atom, a halogen atom, a CN group, an N0 2 group, a CH 3 group, a C 2 H 5 group, a C3H7 
group, a SCH 3 group, a CF 3 group, a C 2 F 5 group, and a C 3 F 7 group, and if more than one 
unit of the chemical formula (19) is present R iq is independently selected when multipl e 
units exist, R^ f s may bo diff e r e nt for each tmi fcunit; 

the chemical formula (20) belew-representing a group of an unsubstituted or 
substituted benzoyl groups, group: 
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(20), 



wherein R 2 o represents a substituent to an aromatic ring selected from an H 



atom, a halogen atom, a CN group, an N0 2 group, a CH 3 group, a C 2 H 5 group, a C 3 H 7 
group, a SCH 3 group, a CF 3 group, a C 2 F 5 group, and a C 3 F 7 group, and if more than one 
unit of the chemical formula (20) is present, R™ is independently selected when multiple 
units exist, Rgo s may bo different for each ufti fcunit; 

the chemical formula (21) bete^nrepresenting a group of an unsubstituted or 
substituted phenylsulfanyl groups, group: 



wherein R 2] represents a substituent to an aromatic ring selected from an H 
atom, a halogen atom, a CN group, an N0 2 group, GOQR^^SOsR^-^R ^ represents H, 
Na, K, CH^ re^Gstibraftd^ fe represents OH, ONa, OK, a halogen atom, OCH^ e? 
QGi&sh a CH 3 group, a C 2 H 5 group, a C 3 H 7 group, a (CH 3 ) 2 -CH group, and-a (CH 3 ) 3 -C 
group , COORr^ and SCbRm. where R ?J _ . is H, Na. K, CH^ or C? Hs, and R?i h is OH, ONa, 
OK, a halogen atom. OCH^ or OC?H s , and if more than one unit of the chemical formula 
(21) is present, R^ is independently selected when multiple units exist, R^-'s may be 
different for each uft feunit; 




(21) 



the chemical formula (22) belew-representing a group of an unsubstituted or 
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substituted (phenylmethyl)sulfanyl gfeupsr group: 



^^^CH 2 — S 



(22), 



wherein R22 represents a substituent to an aromatic ring selected from an H 



atom, a halogen atom, a CN group, an N0 2 group, COOR^ SQaRab-ffiaaa roprosonts H, 



QGgiis), a CH 3 group, a C 2 H 5 group, a C 3 H 7 group, a (CH 3 ) 2 -CH group, and-a (CH 3 ) 3 -C 
group . COORt^ and SC^R?^ where Rr > » is H. Na. K, CH^ or C Hs , and is OH, ONa, 
OK, a halogen atom. OCH^ or OC?Hs , and if more than one unit of the chemical formula 
(221 is present. R22 is independently selected when multiple units exist, R^s may bo 
differ e nt for each uft feunit; 



the chemical formula (24) belew-representing a 2-thienylsulfanyl 

gFeuprgrouEi 



the chemical formula (25) belew-representing a 2-thienylcarbonyl 

gfeup rgroup: 




represents OH, ONa, OK, a halogen atom, OCHb rSf 



the chemical formula (23) belew-representing a 2-thienyl group, group: 
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11 

^ (25); 
the chemical formula (26) bek*VH*epresenting a group of an unsubstituted or 
substituted phenylsulfinyl groups. group: 




(26), 

wherein R 2 6 represents a substituent to an aromatic ring selected from an H 
atom, a halogen atom, a CN group, an N0 2 group, C00R^ 7^;JW(R^ a represents H, 
Na, K, CHa rer-GaHsraft^^ represents OH, ONa, OK, a halogen atom, OCH^ rBf 
QGiHs), a CH 3 group, a C 2 H 5 group, a C 3 H 7 group, a (CH 3 ) 2 -CH group, and-a (CH 3 ) 3 -C 
group. COOR ^. and SO^R?^ where R? * - is R Na. K. CH*. or GHs. and is OH. ONa, 
OK. a halogen atom. OCH*. or OC?Hs , and if more than one unit of the chemical formula 
(26) is present Rt * is independently selected when multiple units exist, R&s may bo 
differ e nt for each tmi frunit; 

the chemical formula (27) belew-representing a group of an unsubstituted or 
substituted phenylsulfonyl groups, group: 




(27), 

wherein R 27 represents a substituent to an aromatic ring selected from an H 
atom, a halogen atom, a CN group, an N0 2 group, GOOR^T-SO^fe^^^ represents H, 
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QGgih), a CH 3 group, a C 2 H 5 group, a C 3 H 7 group, a (CH 3 ) 2 -CH group, aftd-a (CH 3 ) 3 -C 
group . COORrT,. and SO?R? 7h , where R? 7 a is H. Na. K. CH^ or C? H<. and R 77 h is OH, ONa, 
OK, a halogen atom. OCH^ or OC?Hs , and if more than one unit of the chemical formula 
(21) is present, Rt ? is independently selected when multiple units exist, R^'s may be 
different for each tmi fcunit; 

the chemical formula (28) beJe^H-epresenting a (phenylmethyl)oxy 

gretjprgrouEi 



containing a unit represented by the chemical formula (1), comprising the step of 
subjecting a polyhydroxyalkanoate containing a unit represented by the chemical formula 
(29) and at least one kind of amine compound represented by the chemical formula (30) to 
a condensation reaction, 




(28), 



8. 



(Withdrawn) A method of producing a polyhydroxyalkanoate 




(CH 2 )m 




O 



Z29b 



(29) 



wherein R29 represents hydrogen or a group for forming a salt, m represents 
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an integer selected from 0 to 8, Z 29a represents a linear alkylene chain having 1 to 4 carbon 
atoms, the linear alkylene chain has at least one linear or branched alkyl group, or at least 
one alkyl group containing a residue having any one of a phenyl structure, a thienyl 
structure, and a cyclohexyl structure at a terminal thereof, Z 2 % represents a hydrogen atom, 
or a linear or branched alkyl group, aryl group, or aralkyl group which may be substituted 
by an aryl group, and when multiple units exist, R 2 9, Z 2 9a, Z 29b , and m each independently 
have the above meaning for each unit, 
H 2 N A 3 -SO 2 R 30 

wherein R 30 represents OH, a halogen atom, ONa, OK, or OR 30a , R30a and 
A 3 are each independently selected from groups each having a substituted or unsubstituted 
aliphatic hydrocarbon structure, a substituted or unsubstituted aromatic ring structure, or a 
substituted or unsubstituted heterocyclic structure, and when multiple units exist, R 30 , R 3 oa, 
and A 3 each independently have the above meaning for each unit, 



R 
i 




wherein R represents -A r S0 2 Ri. Ri represents OH, a halogen atom, 
ONa, OK, or OR la , R la and A! each independently represent a group having a 
substituted or unsubstituted aliphatic hydrocarbon structure, a substituted or 
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unsubstituted aromatic ring structure, or a substituted or unsubstituted heterocyclic 
structure, Z la represents a linear alkylene chain having 1 to 4 carbon atoms, the linear 
alkylene chain has at least one linear or branched alkyl group, or at least one alkyl 
group containing a residue having any one of a phenyl structure, a thienyl structure, and 
a cyclohexyl structure at a terminal thereof, Z lb represents a hydrogen atom, or a linear 
or branched alkyl group, aryl group, or aralkyl group which may be substituted by an 
aryl group, m represents an integer selected from 0 to 8, and when multiple units exist, 
R, R b R u , A,, Z la , Z, b , and m each independently have the above meaning for each 
unit. 

9. (Withdrawn) A method of producing a polyhydroxyalkanoate 

containing a unit represented by the chemical formula (32), comprising the step of 

hydrolyzing a polyhydroxyalkanoate containing a unit represented by the chemical 

formula (3 1) in the presence of an acid or an alkali or the step of subjecting the 

polyhydroxyalkanoate to hydrogenolysis including catalytic reduction, 

COOR 31 
(CH 2 )m 

— fll Z 31a"0-)- 

o 

Z 3 ib (31) 
wherein R 3] represents a linear or branched alkyl or aralkyl group having 1 
to 12 carbon atoms, Z 3 i a represents a linear alkylene chain having 1 to 4 carbon atoms, the 
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linear alkylene chain has at least one linear or branched alkyl group, or at least one alkyl 
group containing a residue having any one of a phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, Z 3Jb represents a hydrogen atom, or a linear or 
branched alkyl group, aryl group, or aralkyl group which may be substituted by an aryl 
group, m represents an integer selected from 0 to 8, and when multiple units exist, R 3! , 
Z 3 u, Z 3 | b , and m each independently have the above meaning for each unit, 



represents a linear alkylene chain having 1 to 4 carbon atoms, the linear alkylene chain has 
at least one linear or branched alkyl group, or at least one alkyl group containing a residue 
having any one of a phenyl structure, a thienyl structure, and a cyclohexyl structure at a 
terminal thereof, Z 32 b represents a hydrogen atom, or a linear or branched alkyl group, aryl 
group, or aralkyl group which may be substituted by an aryl group, m represents an integer 
selected from 0 to 8, and when multiple units exist, R 32 , Z 32a , Z 32 b, and m each 
independently have the above meaning for each unit. 

10. (Withdrawn) A method of producing a polyhydroxyalkanoate 
containing a unit represented by the chemical formula (35), comprising the steps of: 




(CH 2 )m 




O 



Z32b 



(32) 



wherein R 32 represents hydrogen or a group for forming a salt, Z 32a 
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allowing a polyhydroxyalkanoate containing a unit represented by the 
chemical formula (33) to react with a base; and 

allowing the compound obtained in the foregoing step to react with a 
compound represented by the chemical formula (34), 
H 



firl-Zaaa-O-}- 



O 

Z 33b (33) 

wherein Z 33a represents a linear alkylene chain having 1 to 4 carbon atoms, 
the linear alkylene chain has at least one linear or branched alkyl group, or at least one 
alkyl group containing a residue having any one of a phenyl structure, a thienyl structure, 
and a cyclohexyl structure at a terminal thereof, Z 33b represents a hydrogen atom, or a linear 
or branched alkyl group, aryl group, or aralkyl group which may be substituted by an aryl 
group, and when multiple units exist, Z 33a and Z 33b each independently have the above 
meaning for each unit, 

X(CH 2 )mCOOR 34 

wherein m represents an integer selected from 0 to 8, X represents a 
halogen atom, and R 34 represents a linear or branched alkyl or aralkyl group having 1 to 
12 carbon atoms, 

COOR 35 
(CH 2 )m 

"fl 2 **-o-f- 



-35b 



(35) 
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wherein R 35 represents a linear or branched alkyl or aralkyl group having 1 



to 12 carbon atoms, Z 35a represents a linear alkylene chain having 1 to 4 carbon atoms, the 
linear alkylene chain has at least one linear or branched alkyl group, or at least one alkyl 
group containing a residue having any one of a phenyl structure, a thienyl structure, and a 
cyclohexyl structure at a terminal thereof, Z 35b represents a hydrogen atom, or a linear or 
branched alkyl group, aryl group, or aralkyl group which may be substituted by an aryl 
group, m represents an integer selected from 0 to 8, and when multiple units exist, R 35 , 
Z 35a , Z 35 b, and m each independently have the above meaning for each unit. 

1 1 . (Withdrawn) A method of producing a polyhydroxyalkanoate 
containing a unit represented by the chemical formula (38), comprising the steps of: 

allowing a polyhydroxyalkanoate containing a unit represented by the 
chemical formula (36) to react with a base; and 

allowing the compound obtained in the foregoing step to react with a 
compound represented by the chemical formula (37), 



wherein Z 3 6 a represents a linear alkylene chain having 1 to 4 carbon atoms, 
the linear alkylene chain has at least one linear or branched alkyl group, or at least one 
alkyl group containing a residue having any one of a phenyl structure, a thienyl structure, 




O 



Z36b 



(36) 
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and a cyclohexyl structure at a terminal thereof, Z 36 b represents a hydrogen atom, or a linear 
or branched alkyl group, aryl group, or aralkyl group which may be substituted by an aryl 
group, and when multiple units exist, Z 36a and Z 36 b each independently have the above 
meaning for each unit, 

0 (37) 

wherein R 37 represents -A 37 -S0 2 R 37a . R37a represents OH, a halogen atom, 
ONa, OK, or OR 37b , R 3 7b and A 37 are each independently selected from groups each having 
a substituted or unsubstituted aliphatic hydrocarbon structure, a substituted or unsubstituted 
aromatic ring structure, or a substituted or unsubstituted heterocyclic structure, and when 
multiple units exist, R 37 , R 37a , R 3 7b, and A 37 each independently have the above meaning 
for each unit, 

N-H 

h 

(CH 2 ) 2 

-fir^ZsSa-O-)- 

Z 38b (38) 
wherein R 38 represents -A 38 -S0 2 R 38a , R^a represents OH, a halogen 
atom, ONa, OK, or OR 38b , R 38b and A 38 each independently represent a group having a 
substituted or unsubstituted aliphatic hydrocarbon structure, a substituted or 
unsubstituted aromatic ring structure, or a substituted or unsubstituted heterocyclic 
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structure, Z 38a represents a linear alkylene chain having 1 to 4 carbon atoms, the linear 
alkylene chain has at least one linear or branched alkyl group, or at least one alkyl 
group containing a residue having any one of a phenyl structure, a thienyl structure, and 
a cyclohexyl structure at a terminal thereof, Z 38b represents a hydrogen atom, or a linear 
or branched alkyl group, aryl group, or aralkyl group which may be substituted by an 
aryl group, and when multiple units exist, R 38 , R 38a , R 38t» A 38 , Z 38a , and Z 38b each 
independently have the above meaning for each unit. 
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